Phosphorylated-ERK 1/2 and neuronal degeneration induced by rotenone in the hippocampus neurons.
Rotenone, a mitochondrial complex-I inhibitor, has been verified to cause dopaminergic neurons degeneration in vivo and in vitro, and the substantia nigra pars compacta (SNc) and the striatum are the main target organs of rotenone in the rat brain. However, whether rotenone could cause damage to other regions in the brain has been unclear till now. To address this question, the rotenone-induced neurotoxicity in the hippocampal neurons was investigated in the present study. Rotenone (4mg/kg) was given to the male Sprague-Dawley rats per day for up to 4 weeks by using the osmotic minipumps. Results showed that neurodegeneration was formed and phosphorylated ERK1/2 (p-ERK1/2) was induced in the hippocampus of rats following rotenone treatment. In additionally, Ras, PKA and PKC were also activated and free [Ca(2+)](i) was increased in the cytoplasm of the hippocampus neurons. To determine how ERK cascade was activated, studies in the primary cultured hippocampus neurons were carried out in a further. Cell viability was reduced, and also apoptosis was induced in vitro following rotenone administration. Expressions of p-ERK1/2 were also enhanced evidently in the cultured neurons treated by rotenone. Free [Ca(2+)](i) was also increased in the cultured neurons induced by rotenone. However, this influx might not take main effect in ERK1/2 phosphorylation. In conclusion, Ras-Raf-1-MEK-ERK1/2 classic signal pathway, not by PKA/PKC alternative pathway may be the mainly contributor to the ERK1/2 phosphorylation. And also, Ras protein is the dominant activator in the ERK phosphorylation induced by rotenone.